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(54) Method of establishing a call between a cordless terminal and another external terminal, 
with an analog network and the power line 



(57) The invention relates to a method of establish- 
ing a call between a cordless subscriber terminal (6-8) 
and another subscriber terminal (6-11 ), with each of the 
two subscriber terminals (6-11 ) being addressed via an 
individual identification signal, and both being ad- 
dressed from outside via the same analog network ter- 
mination (3). The method includes the steps of: 

• generating first control signals at the cordless sub- 
scriber terminal (6-8); 

• activating, in response to these first control signals 



received by the base station (5), means contained 
in the base station (5) for generating second control 
signals to be transferred over an in-house power 
line (13); 

transmitting the second control signals over the in- 
house power line (13); 

detecting the second control signals at the called 

subscriber terminal (6-11); and 

accepting the call at the called subscriber terminal 

(6-11). 
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Description 

[0001] This invention relates to a method of establish- 
ing a call between a cordless subscriber terminal and 
another subscriber terminal, as well as to a cordless tel- 
ecommunications system, a cordless subscriber termi- 
nal, and a base station for carrying out this method. 
[0002] The invention starts from an internal develop- 
ment which is based on a cordless telecommunications 
system consisting of a base station and a number of 
cordless subscriber terminals. The base station is con- 
nected via a network termination to a single exchange 
line. Nevertheless, an external subscriber can selective- 
ly call one of the cordless subscriber terminals. To make 
this possible, each subscriber terminal is identified by 
an identification signal. This identification signal gener- 
ally forms part of the calling line identification, which is 
transmitted to the called subscriber terminal after the 
first signal (ringing pulse alerting signal). The base sta- 
tion, which recognizes the cordless subscriber termi- 
nals, is provided with means for detecting and generat- 
ing such identification signals. These means generally 
include a modem which can demodulate the identifica- 
tion signal and pass it on to a processor. After a logic 
operation, such as a comparison between the demodu- 
lated identification signal and the preset individual iden- 
tification signals of the cordless subscriber terminals, 
which are stored in a memory, it is determined to which 
of the cordless subscriber terminals the incoming call is 
directed. Depending on the result of this comparison, 
the base station will send a signal which will activate an 
alarm, e.g., an audible alarm, at the called cordless sub- 
scriber terminal only. 

[0003] The assignment of individual identification sig- 
nals to the cordless subscriber terminals offers an es- 
sential advantage, particularly for analog exchange 
lines. Today such a telecommunications system often 
forms part of a telecommunications network. Other tel- 
ecommunications terminals may be connected in paral- 
lel with the base station and coupled to the same net- 
work termination. The telecommunications network may 
be composed, for example, of the telecommunications 
system, comprising the base station and the cordless 
subscriber terminals, a further telephone, a fax ma- 
chine, and a telephone answering set. If such telecom- 
munications terminals, which are connected in parallel 
to the same network termination, and the cordless sub- 
scriber terminal are identified by an identification signal, 
an external subscriber can reach either a given cordless 
subscriber terminal or one of the other subscriber termi- 
nals. 

[0004] Still, the use of such a telecommunications net- 
work is greatly restricted by the connection to a single 
analog exchange line. For example, a subscriber of the 
telecommunications network whose number has been 
dialed by an external subscriber by mistake cannot 
transfer the call to another telecommunications terminal 
of the telecommunications network. The external sub- 



scriber has no choice but to terminate the first call and 
dial anew. Nor is it possible with such a telecommuni- 
cations network to make a call to an external subscriber 
if a subscriber with a cordless subscriber terminal is en- 
s gaged in retrieving data from one of the telecommuni- 
cations terminals of the telecommunications network or 
in changing such data. If, for example, this subscriber 
wants to check by means of his cordless subscriber ter- 
minal whether a fax has arrived at the fax machine of 
the telecommunications network, the telephone line will 
unnecessarily remain busy for the external subscriber. 
[0005] It is the object of the invention to render con- 
nections between a cordless subscriber terminal and a 
further subscriber terminal more flexible, with each of 
the two subscriber terminals being addressed via an in- 
dividual identification signal and from outside via the 
same network termination. 

[0006] According to the invention, this object is at- 
tained by a method according to the teaching of claim 1 
and by a cordless telecommunications system, a cord- 
less subscriber terminal, and a base station according 
to the teachings of claims 4, 5, and 6, respectively. 
[0007] The basic idea of the invention lies in the utili- 
zation of the fact that cordless subscriber terminals of a 
telecommunications system which are identified by in- 
dividual identification signals require a base station 
which is equipped with a modem and is therefore sup- 
plied with current. Since that is also the case for all tel- 
ecommunications terminals of the telecommunications 
network, such telecommunications terminals and the 
base station of the telecommunications system are con- 
nected to an in-house power line. The activation by a 
cordless subscriber terminal of control signals generat- 
ed in the base station, which are transferred over the 
power line, makes it possible to establish a call to a tel- 
ecommunications terminal of the telecommunications 
network without using the telephone line. If a single ex- 
change line is present, only such a call establishment 
makes it possible to transfer a call between an external 
subscriber and a cordless subscriber terminal to a tele- 
communications terminal of the telecommunications 
network without having to terminate the call with the ex- 
ternal subscriber. 

[0008] These control signals, which are transferred 
over the in-house power line and may contain the iden- 
tification signal of the telecommunications terminal to be 
addressed, can also be used to retrieve operating data 
from the called telecommunications terminal and, if nec- 
essary, to change this data. This is particularly advan- 
tageous in a telecommunications network in which the 
individual telecommunications terminals are located in 
several separate rooms. 

[0009] If such a cordless telecommunications system 
and such telecommunications terminals are used to im- 
plement a telecommunications network, it is only nec- 
essary to provide new activatable or deactivatable in- 
struction sets for the telecommunications terminals The 
instruction sets are stored in a memory and are made 
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available to the modems of the respective telecommu- 
nications terminals to permit the generation of control 
signals to be transferred over the in-house power line. 
If these instruction sets are activated by a cordless sub- 
scriber terminal, the modem of the base station which 
is in radio communication with this cordless subscriber 
terminal will generate control signals and transmit them 
over the in-house power line. These instruction sets can 
be stored in a memory of the base station and be made 
available to the respective cordless subscriber terminals 
by radio. It is also possible to store the instruction sets 
in a nonvolatile memory of a telecommunications termi- 
nal implemented as a personal computer (PC) before 
making it available to the base station. This illustrates 
the small amount of complexity involved in upgrading a 
telecommunications network in such a way that it offers 
the new services according to the invention, for example 
by reading the instruction set from a storage medium via 
the disk drive of the PC and storing it in the nonvolatile 
memory of the laller 

[0010] Further advantageous features of the inven- 
tion are defined in the dependent claims and will be- 
come apparent from the following description and the 
drawings. 

[0011] One embodiment of the invention will now be 
explained in more detail with reference to the accompa- 
nying drawings, in which: 

Fig. 1 is a schematic of a telecommunications net- 
work including a cordless telecommunica- 
tions system; 

Fig. 2 is a schematic of a first variant of the telecom- 
munications network of Fig. 1 ; and 

Fig. 3 is a schematic of a second variant of the tel- 
ecommunications network of Fig. 1. 

[001 2] The telecommunications network shown sche- 
matically in Fig. 1 consists of a cordless telecommuni- 
cations system 1 and several telecommunications ter- 
minals 9 to 1 1 . An analog network termination 3 is con- 
nected via an exchange line 2 to the public switched tel- 
ephone network. The cordless telephone system con- 
sists of a base station 5 and several cordless subscriber 
terminals 6 to 8, which are in radio communication with 
the base station 5. All telecommunications terminals 9 
to 11 and the base station 5 are connected to the net- 
work termination 3 by a telephone line 4. They are sup- 
plied with current via respective power cables 12. The 
respective power cables 12 are connected to an in- 
house power line 13 which is supplied with current via 
an electric power meter 14. 

[001 3] The individual telecommunications terminals 9 
to 11 are a telephone answering set 9 ; a telephone 10 
connected thereto, and a fax machine 11. This is one 
embodiment of the invention; in other embodiments, 
other telecommunications terminals, such as a personal 



computer (PC) or a printer, may be provided. The 
number of telecommunications terminals connected in 
parallel to the network termination 3 is not limited. 
[0014] An individual identification signal is assigned 
s to each of the telecommunications terminals 9 to 1 1 and 
to each of the cordless terminals 6 to 8. This enables a 
subscriber external to the network termination 3 to se- 
lectively address one of the cordless subscriber termi- 
nals 6 to 8 or one of the telecommunications terminals 

9 to 11 of the telecommunications network. If a single 
analog exchange line 2 is present, this is possible if the 
service provider (e.g., Deutsche Telekom) assigns not 
only one telephone number per analog exchange line 
but, possibly for a certain extra charge, additional, vir- 
tual telephone numbers. It then rests with the owner of 
the telecommunications network to determine which tel- 
ephone number to assign to which telecommunications 
terminal. 

[0015] Fig. 2 is a schematic of a first variant of the 
telecommunications network, comprising the cordless 
telecommunications system 1 and a telephone 10 con- 
nected in parallel with the cordless telecommunications 
system 1 and coupled to the network termination 3. After 
an external subscriber has called the cordless subscrib- 
er terminal 6, and the called subscriberterminal has sent 
a call accepted signal, a connection is established be- 
tween the external subscriber and the cordless sub- 
scriber terminal 6, the call being switched through on 
the telephone line 4 to the base station 5 'a - , from where 
it is transmitted to the cordless subscriber terminal 6 by 
radio, "b". If it turns out that the call has to be transferred 
to the telephone 10, the subscriber at the cordless sub- 
scriber terminal 6, for example by entering a combina- 
tion of digits, will generate first control signals "c", which 
are transmitted to the base station 5 by radio. Reception 
of these first control signals "c" by the base station 5 
activates means contained in the base station for gen- 
erating second control signals "d", which are transferred 
over the in-house power line 1 3. Together with the gen- 
eration of the second control signals at the latest, the 
individual identification signal of the called subscriber 
terminal 10 is generated. These second control signals 
d spread through the power line 10 and thus reach all 
telecommunications terminals connected to the power 
line. The modem contained in the telephone 10 will proc- 
ess these second control signals d and pass them on to 
a processor in the telephone 10, which will determine 
after logic operations whether the individual identifica- 
tion signal of the telephone 10 is included in the second 
control signals "d - . If so, the processor of the telephone 

10 will transfer instructions which will activate a ringing 
signal, for example, and cause information, such as the 
name of the called subscriber, to be presented on a dis- 
play of the telephone 10. After the subscriber at the tel- 
ephone 10 has lifted the handset, the call from the ex- 
ternal subscriber is automatically transferred to the tel- 
ephone 10 A connection "e B then exists between the 
external subscriber and the subscriber at the telephone 
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10 over the telephone line 4. This transfer is effected 
without the external subscriber having to operate any- 
thing. 

[0016] As shown in Fig. 3, the subscriber at the cord- 
less subscriber terminal 6 can use the in-house power s 
line to retrieve operating data from one of the telecom- 
munications terminals of the telecommunications net- 
work: in this case the fax machine 1 1 , or to change such 
operating data. To do this, the subscriber at the cordless 
subscriber terminal 6 will enter a corresponding combi- 10 
nation of digits. This causes first control signals m c" to 
be sent to the base station 5, which activate the modem 
contained in the base station. The modem generates 
second control signals "d", which are transmitted over 
the in-house power line 1 3. The modem of the fax ma- is 
chine 11 receives these second control signals "d" and 
processes them before they are passed on to the proc- 
essor of the fax machine 1 1 . After the processor has de- 
termined that these second control signals "d" are as- 
signed to the fax machine 11 , a connection can be es- 20 
tablished between the cordless telecommunications ter- 
minal 6 and the fax machine 11 in order to retrieve and/ 
or change operating data of the fax machine 11 . During 
that time, the telephone line 4 will remain idle, so that 
an external subscriber can address either a second 2S 
cordless terminal 7 or, for example, the fax machine it- 
self over the telephone line 4. This enables the subscrib- 
er of the cordless telephone terminal 6 to determine, for 
example, whether a fax has arrived at the fax machine 
11, without seizing the telephone line 4. 30 
[0017] The second control signals "d" (Fig. 2 or Fig. 
3), which are transferred over the in-house power line 
1 3 and serve to establish a call between a cordless sub- 
scriber terminal 6 to 8 of the cordless telecommunica- 
tions system 1 and a telecommunications terminal 9 to 35 
11 of the telecommunications network, cannot leave the 
in-house power line 13 through the electric power meter 
14. This ensures, on the one hand, that these second 
control signals d do not interfere with the supply of power 
and, on the other hand, that no third party can intercept 40 
them outside the in-house power line 13. 



Claims 



45 



A method of establishing a call between a cordless 
subscriber terminal (6-8) and another subscriber 
terminal (6-11), with each of the two subscriber ter- 
minals (6-11) being addressed via an individual 
identification signal, and both subscriber terminals so 
(6-11) being addressed from outside via the same 
analog network termination (3), said method com- 
prising the steps of: 

• dialing the number of the other subscriber ter- ss 
minal (6-1 1 ) at the cordless subscriber terminal 
(6-8); 

• generating first control signals at the cordless 



subscriber terminal (6-8); 

• sending said first control signals to a base sta- 
tion (5) connected to the analog network termi- 
nation (3); 

receiving the first control signals at the base 
station (5); 

• activating, in response to said first control sig- 
nals, means contained in the base station (5) 
for generating second control signals to be 
transferred over an in-house power line (13); 

• transmitting the second control signals over the 
in-house power line (13); 

• detecting the second control signals at the oth- 
er subscriber terminal (6-11 ); and 

• accepting the call at the other subscriber termi- 
nal (6-11). 

2. A method of establishing a call as claimed in claim 
1, characterized in that the individual identification 
signal of the other subscriber terminal (6-11) is gen- 
erated together with the generation of the second 
control signals at the latest. 

3. A method of establishing a call as claimed in claim 
1 , characterized in that it serves to transfer a call 
existing between the cordless subscriber terminal 
(6-8) and an external subscriber. 

4. A cordless telecommunications system (1 ) compris- 
ing: 

at least one cordless subscriber terminal (6-8) 
which is addressable via an individual identification 
signal and includes means 

whereby it can generate first control sig- 
nals; and a base station (5) comprising 

an interface to a network termination 
(3) : an interface to an in-house power line (13), a 
receiver for said first control signals, and additional 
means, 

the additional means being acti- 
vatable by the first control signals to generate sec- 
ond control signals to be transmitted over the in- 
house power line (13). 

5. A cordless subscriber terminal (6-8) which 

is addressable via an individual identification 
signal and includes means 

whereby it can generate first control sig- 
nals for establishing a call via a base station (5) 
comprising 

an interface to a network termina- 
tion (3), an interface to an in-house power line (13), 
a receiver for said first control signals, and addition- 
al means, 

the additional means being 
activatable by the first control signals to generate 
second control signals to be transmitted over the in- 
house power line (13). 
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A base station (5) comprising: 

a receiver for signals transmitted by a cord- 
less subscriber terminal (6-8); 

an interlace to a network termination (3); 

an interface to an in-house power line (13); 5 
and additional means, 

the additional means being activatable 
by first control signals transmitted by a cordless tel- 
ecommunications terminal (6-8) and received by 
the base station (5) to generate second control sig- io 
nals to be transmitted over the in-house power line 
(13). 
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